Nicotinic acid is an effective agent for elevating HDL cholesterol but is limited by side effects. In order to improve tolerance and lipid levels, we combined low-dose nicotinic acid with bezafibrate. We gave low-dose (mean 435 mg/day) nicotinic acid to 37 patients with low HDL cholesterol, bezafibrate (mean 476 mg/day) to 58 patients with elevated total cholesterol and both agents (mean nicotinic acid 435 mg/day and bezafibrate 512 mg/day) to 25 patients with low HDL cholesterol and elevated total cholesterol. A total of 53 additional patients were followed as controls. Three intervals of treatment were studied: 0-6, 6-12 and > 12 months.
Introduction
There is increasing emphasis on the importance of high-density lipoprotein (HDL) cholesterol to the atherosclerotic process.'`6 Nicotinic acid is probably the most effective present agent for elevating HDL cholesterol but unfortunately the side effect of flushing has limited its usefulness. 7 An alternate group of drugs which may raise HDL cholesterol are the fibric acid derivatives. These drugs also lower total cholesterol and triglycerides. 89 We have, therefore, questioned whether by combining low-dose nicotinic acid with a fibrate drug such as bezafibrate, we might obtain a consistent HDL elevation, better tolerance of nicotinic acid and significant reductions in total cholesterol and triglycerides. In the present study we report our experience with low-dose nicotinic acid and bezafibrate in a group of 173 patients attending our cardiac clinic.
Methods
We have employed nicotinic acid in the Hadassah Cardiac Clinic since 1988 with the following guidelines. Beginning with 50 mg nicotinic acid per day, patients with low HDL cholesterol ( < 1.09 mmol/l) were given nicotinic acid in increasing doses to a point where they no longer wished to proceed to a higher dose, generally because of the side effect of flushing. This sensitivity, consisting of upper trunk and facial flushing, redness and prickly itching is generally felt to be due to release of endogenous prostaglandins.'0 Bezafibrate was given to patients with total cholesterol levels > 6.22 mmol/l in conventional doses of 200 mg two or three times per day. Patients with both low HDL cholesterol and high total cholesterol were given both medications. Except for one patient taking nicotinic acid with persistently elevated alkaline phosphatase levels, no abnormal liver function tests, renal function tests or significantly elevated blood sugar compared to baseline were noted in any of the drugtreated patients. In order to observe the consistency of lipid values, a concomitant group of cardiac patients who did not meet these guidelines were included as controls. Patients in all categories were given general instruction in a low animal fat diet.
Total cholesterol, HDL cholesterol and triglycerides were determined by enzymatic methods" every 3-4 months. Patients also often received low-dose aspirin, calcium-channel blockers and dipyridamole. These medications were maintained without modification throughout the follow-up period. Beta adrenergic blocking agents were taken by 42 ofthe 173 patients (24%) and were continued unchanged throughout the follow-up period. For comparison of values within the same therapeutic group before and during therapy, we used the paired Student's t-test. For comparison of lipid values between different therapeutic groups, we used the two-tailed unpaired Student's 1-test. When a P value as an indication of significance is noted for several relationships, the least significant value below P < 0.05 is specified.
Results
General data including mean drug doses, age, sex and average number of months followed in each of three time periods are indicated in Table I . The number of patients per interval fluctuate since patients were followed for varying lengths of time. Lipid results are averaged in Table II for baseline and three time intervals.
Because of the differing baseline values which were expected as a result of the clinical guidelines, we also analysed the data according to percentage change ( Figure 1) . When compared to the control group, low-dose nicotinic acid significantly (P < 0.02) increased the percentage change of HDL cholesterol and reduced the ratio total/HDL cholesterol at all three time intervals; bezafibrate significantly (P <0.03) altered the percentage change of total cholesterol, HDL cholesterol and triglycerides at all three time intervals; and nicotinic acid plus bezafibrate significantly (P < 0.02) altered the percentage change of HDL cholesterol, triglycerides and the ratio total/HDL cholesterol at all three intervals, percentage change of total cholesterol being significantly (P <0.03) altered only for the first two intervals.
When the bezafibrate group is compared to the nicotinic acid group, the percentage change in total cholesterol and triglycerides is significant (P <0.05) with no significant changes evident in percentage change of HDL cholesterol.
Of consequence are the findings relating the percentage change in lipids for the combination of drugs versus each drug individually. The combination resulted in significant (P <0.05) alterations compared to nicotinic acid alone in all three intervals for the percentage change of ratio total/ HDL cholesterol and triglycerides, with percentage *change of total cholesterol being significantly (P < 0.04) altered only for the first two intervals. When the combination is compared to bezafibrate alone, significant (P < 0.04) percentage changes in HDL cholesterol for all three intervals are present and the percentage change in the ratio is significantly (P < 0.02) altered only for the first interval. Thus the combination significantly alters the percentage changes of total cholesterol and triglycerides compared to nicotinic acid alone and of HDL cholesterol compared to bezafibrate alone.
Discussion
The results of this study indicate that in a clinically selected population of cardiac patients, low doses of nicotinic acid added to bezafibrate therapy may produce significant elevations in HDL cholesterol in the range of 40-50% change. Although these low doses did produce intermittent episodes of skin flushing, they should be better tolerated than the accustomed dosage of 2-3 g per day. Other side effects such as gastrointestinal or hepatic malfunction also may be minimized with this low dose. The hypocholesterolaemic effect ofnicotinic acid was first demonstrated by Altschul et al. in 1955.12 In doses of 2-3 g/day, nicotinic acid not only lowers total cholesterol but also significantly elevates HDL cholesterol.3-'5 We have also demonstrated that in doses of 1 g/day, nicotinic acid has no effect on total cholesterol level but continues to elevate HDL cholesterol.7 As a consequence of this dose-dependent action, Keenan et al.16 have indicated that low-dose nicotinic acid may be utilized for the treatment of isolated low HDL cholesterol. The present study further extends these latter results to even lower doses of nicotinic acid; the minimal effective level for HDL reduction, at least as observed in the present study, being in the range of 200-300 mg/day.
The variety of influences of nicotinic acid7-'9 and bezafibrate20'2' on HDL cholesterol metabolism of both agents has not been fully identified but additive actions may result. Analysis of the present study to determine additive or perhaps even synergistic actions, however, is complicated by the use of dissimilar groups of patients. For example, initial HDL cholesterol values were higher in the group treated with bezafibrate. The present study is also potentially limited since it does not contain the usual features of placebo control, cross-over and blinding. Nevertheless, this preliminary experience does suggest that a clinical approach exists for the vexing problem of side effects which have limited the use of nicotinic acid in a large number of patients. This consists of the administration of low-dose nicotinic acid either alone or in combination with bezafibrate. Although further, more rigorous inquiry is required, our results indicate that significant elevation in HDL cholesterol may be anticipated.
